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wrgeiay dlamtor of ¢hn asureo o Lhedrs Lo ba lseg than 3.00, zrd Its
direction is clozs to bus defiritely not colnsidant with the galactic
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The mmt:gr of electrens raguired in the scurce is then 2.5 xz 10° F{P o
2.5 = 10°" for a distence of R = 3 x 10°%m, epd the totel emargy of

electrons of this epergy renge is 2.5 x 1061 x 20 BovxS x loﬁse.v.

Arother possible mochanisy for 2-vay production is bremscirshiung
from collisons between electrons of ssveral kev and interstollayr mtior.
An electron of severel kov radiztes x-roys ot a rate of 1062 gra/ces s
cseuning & density of Interctelisr Lhydrogen of 107 -2k sfc.n The total
rmrber Of electrong roguirsd is theroafore 10“8 He o 10“3 for B=3 = mﬁcm;
end thair total ensrgy is 106*' 2 3 kevs3 X 10 ev. Those energles ove
102‘ to 106 timee lazger than the total ensrgy released by 6 Super nove
vitich is coasidered to to the most energstic steller phencmena.

&

It is, therefors, quite ratwrsl o comsider the poesibility that the
source lies at a relatively short distancs avoy and hes @ cosrospondirgly
refucad x-vay pmﬁ. ifgpecificauy, ¥o Duggest that the source ig a super
nova remant et & dictance of about 30 1.y« with a spectrus of electirons
that is gteep compered vith that whieh is presumed to axists in the
remaants that have been cbserved at radio froguencles. |It is goncrally
considered that high ensrgy electrons exist in the ouper pova roopont,
being produced either as decoy products of nuclesr collisions of high
onergy macleons and gas, or teing accelercted in the hydromegmetic twr-
bulence of the remmant during ite eerly phage. Theso clectrome redicte
synchrotron radietion in the megnstic £ield of the remmaunt. The redia-
tion is observed at frogueacies ranging from radio to optical depending
on the energy range of the electrons. The typical preperties of the
recpants that have been cbserved are:

1) total emergy carried by electrons is % 10°° erg.

2) ensrgy spectrun of clectroms may be repwesented as B 4B,

vithne2~3,

3) dissipation of energy by syrchrotron emission ard diffusion

i

cceur during 1 ~ years.

Bayakewa Nhes alsc comaidared possidls rearby sourses guch ag restoon
ciz..  cpd Dinkry sters accapained by esrly-type stars.
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It seazw rcasonsble to suppose, however, that the energy spectmm
of the electrons in a super nova romant my heve variocus forms accoriing
to the initial conditions of ths nove and its envircmment in interstellar
gpeca. Tho expooent of the spectrum moy reflsct the efficiency of the
scceleration of the particles, and the lowor energy part of the spectrum
ey be mainly deternmined by whether or not the electrons in the remment
are the decay products of zmuclear interactions of protons. For our rough
estimates wo shall represent the ercrgy spectrum of the electrons by a
pover lav wvith & low energy cut-off. If this cut-off is below 10 Mev, and
if either tha total mmber or the total enorgy is fixed, then the syn-
chrotron pover that is emitted in the cbsorveble redio region decreascs
rapidly with an incrocase in the expooant of the spectrm. If the axponsnt
is large, thon tho remmant is ot observedle by redio-waves. And it e
easily understendablie that thare is not & variety of exponents among
actually cboerved remmants, since thoec with large exponents are not
obzervad. Thuas, there may bo & mmbor of super nova reuments vhich have
eaceped cbservation because of their siccp spectra. In particulasr, the
rezmsat of the great AD 1000 super nove vhich bas been discussed by
Shiloveky on tho basis of anclent orientel chronicles, has not been iden-
tified with 8 redio sowrce.

By way cf an oxemple wve calculated the spectrim of the electromagnestic
rediation that would be prodused by eclectrons with 2 spocific enerpy
spoctmm &z they underge gynchrotron emiccion, inverse Conptom collisions
with etarlight ond yadistive collicicns (bropsstrahlimg). We assured a
differentinl spoctrum in the form of & povsr law with an exponent of T
end with a low enargy cut-off of 10 Mev. Forthe conditions in the remmant
ve cosumed e rognetic intensity of 1077 geuss, & stsrilight emergy Gensity
of 10 ev cm> emd a proton dsnsity of & 3. Under thesc aseurptions
1% turzs out thatln rammont witnin 30 1.y. with @ totsl clectron ensrgy
o 1050 erz could produce & sufficient cuomt of x-rays o oxplain the
Chacrvaticn either by the Compton effect or by Lremssirchlung. The pro-
duction cpectrum for thio cmmple i3 shom in Pigure 1 vhere we hove plotted
e pover cmitted por unit voluwe peor unit frequency intervel and per unit
electron energy Gonsity. Tt also turns out with this choice of parcmeters
that the remhant weuld aot be detectichle by redio at 100 me.




b

The pource may heve cvolved es follows. After the explosion of the
super nova high cuergy cloctzons were injected into the intersicllisr
plagam in which the megnstic field is anchored. Since theoeo elcetrong
form an expending dimaznetic clond; the mognetic ficld and, hence, ihe
pPlasEn are e::pellea(h)ﬂmrew generating appherical shock wvave. In this
vay, a spharical cavity is forred in thich the electrons are coniained
and bounce ercund ceusing tho cxpoansion of tho cavity. The volsolity of
the expanaion is the velocity of the shock vhich is of the oxder of 3C0 ku/fs.
In order to be coopetibls with the chasrvation ¢t the oxtensicn of the
sowrce ie at most 10°, assuming thot the distenco 1a 30 1.y., the longost
timo tmtwhampassedisazmm sac o about 105years. t ecams
likely, however, that it moy te charter.

If tho sbova intorprotaticn of the cbzorved x-ray source is ccrrect,
this source could alsc be & stropg ecurce of bramsstrodlumg y-rays vith
energiss neer 10 $ev. The mubor fiux conld be as much as 109 of the flux
of x-rays. It appears pogsible tc argue thet ths gue w2y hovo bsca totelly
ionized by the rediastion of tha super nove snd pushed ewy Quring the hydro-
megnatic expension leaving ne gra in the cavily so that ¢the clectrons may
not geke bremsgtrahlung. The characteric time of recozbimaticn, however,
is of the oxrder of a thousand yeers end & substantial portion of the gas
would have been meutralized before the chock wave or the wall of the cavity
pasces. Tharefore, a substantial amount of gae is prodably stiil contained
in the cevity.

Anothey possidility that may be vcgth congidsration is thet the sowrce
is 8 repmant in the vy early phase of relatively distant super nova od-
scured by & duet cloud. It 45 not seen by redio because the enorgy spectium
of its electrons is too cteep, but 1t may now be generating x-rays vith
an intensity that is larger by severel orders Of megnitudes then at & later
phase because the densities of matter and light energy in a8 very yoxg
remygnt are certsinly much groecter then the valuas quoted earlier. This
intenss x-roy phese may last only for a fov ycars.
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Several chservotional tests of thoce ideas are wogsivle. I the
soured 10 &n ol nemty romuont , ils -8y epoctrum should extend well
into the long wavelengih regica ercand 30 ? wiere intersteliar abscrp-
tion ehould cut off & disiont scarce. IP the scwece is a distant and
recontt super nova varmant; it should chow @ meccuradls deoline in its
intensity withia a yeer or oo.
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FIGURE CAPTICH

The spectrum of elactro magnetic rediation produced by
electrons with & power lav cnergy spectium in a region
containing a megnetic field ostariight and hydimgen. The
assumed spectrun vas

-2 ¥ 7
R(EME = ig—el-(g,c) & , E,<E<E,
Q

=0 s Bg>E>E

vith 7=7 B = 1% and B, = 107ev. Tho other
eacumed quontities vere magmetic intcnsity H = 10 gauss,
sterlight energy density € « 10 ev em’3, otarlight photon
enorgy € = 1.4 ev, and gas Gensity n = 0.1 atom cm 5. fhe
ordinate is the dimensioniess quentity (power genmerated per
unit volume per unit frequsacy inmtervel) < (electrom energy
density).
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